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Optimization of the Reaction Conditions
a Reaction conditions: enamine 1a (0.5 mmol), I 2 (0.025 mmol, 5 mol%), NBS (0.55 mmol, 1.1 equiv), K 2 CO 3 (0.6 mmol, 1.2 equiv), in solvent (1 mL), under nitrogen, at 100 °C for 1 h. Then Cu source (0.05 mmol, 10 mol%), ligand (0.1 mmol, 20 mol%), base (2.0 mmol, 4 equiv), obromothiophenol 4a (0.6 mmol, 1.2 equiv) and solvent (1.5 mL) were added under nitrogen, and the mixture was stirred at the indicated temperature for 24 h. b Isolated yield of product 5a. c DIEPA = N,N-diisopropylethylamine. d TMPDA = N,N,N',N'-tetramethylpropylenediamine. e TAA = triallylamine. f DMG = N,N-dimethylglycine.
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Characterization Data for Products.
N S EtOOC
5a
Ethyl 1-phenylpyrrolo[3,2,1-kl]phenothiazine-2-carboxylate (5a).White solid (159 mg, 86% yield) (petroleum ether/EtOAc = 5:1, R f = 0.6); mp 119 -121 °C; 1 H NMR (600 MHz, CDCl 3 ): δ 7.76 (d, J = 8.0 Hz, 1H), 7. 55 -7.54 (m, 2H), 7.50 -7.46 (m, 3H), 7.13 (t, J = 7.8 Hz, 1H), 7.06 (dd, J = 7.8, 1.4 Hz, 1H), 6.87 -6.84 (m, 2H), 6.65 -6.63 (m, 1H), 6.40 (d, J = 8.5 Hz, 1H), 4.22 (q, J = 7.1 Hz, 2H), 1.22 (t, J = 7.1 Hz, 3H); 13 C NMR (150 MHz, CDCl 3 ): δ 164. 4, 144.0, 134.9, 134.7, 132.5, 130.3, 129.4, 128.6, 128.0, 126.8, 126.2, 125.4, 125.2, 123.7, 119.6, 118.7, 117.8, 117.5, 110.4, 59.9, 14 
N S EtOOC
5b
Ethyl 4-methyl-1-phenylpyrrolo[3,2,1-kl]phenothiazine-2-carboxylate (5b). White solid (140 mg, 73% yield) (petroleum ether/EtOAc = 5:1, R f = 0.6); mp 132 -133 °C; 1 H NMR (600 MHz, CDCl 3 ): δ 7.55 (s, 1H), 7.52 (dd, J = 7.5, 1.7 Hz, 2H), 7.48 -7.45 (m, 3H), 7.03 (d, J = 7.8 Hz, 1H), 6.83 (t, J = 7.5 Hz, 1H), 6.67 (s, 1H), 6.63 -6.60 (m, 1H), 6.39 (dd, J = 8.4, 0.6 Hz, 1H), 4.20 (q, J = 7.1 Hz, 2H), 2.38 (s, 3H), 1.18 (t, J = 7.1 Hz, 3H); 13 C NMR (150 MHz, CDCl 3 ): δ 164. 5, 143.8, 135.0, 134.8, 133.1, 132.8, 130.3, 129.3, 128.5, 127.9, 126.6, 126.4, 125.2, 123.7, 119.4, 119.0, 118.3, 117.0, 110.0, 59.8, 21.7, 14.2; HRMS (ESI) Ethyl 4-isopropyl-1-phenylpyrrolo[3,2,1-kl]phenothiazine-2-carboxylate (5c). White solid (167 mg, 81% yield) (petroleum ether/EtOAc = 5:1, R f = 0.6); mp 118 -120 °C; 1 H NMR (600 MHz, CDCl 3 ): δ 7.65 (d, J = 0.8 Hz, 1H), 2H), 3H), 7.05 (dd, J = 7.8, 1.4 Hz, 1H), 6.83 (td, J = 7.7, 1.0 Hz, 1H), 6.76 (d, J = 1.2 Hz, 1H), 6.66 -6.60 (m, 1H), 6.40 -6.39 (m, 1H) , 4.20 (q, J = 7.1 Hz, 2H), 2.95 (hept, J = 6.9 Hz, 1H), 1.29 (d, J S5 = 6.9 Hz, 6H), 1.19 (t, J = 7.1 Hz, 3H); 13 C NMR (150 MHz, CDCl 3 ): δ 164. 5, 146.5, 143.9, 134.8, 133.4, 132.8, 130.3, 129.3, 128.6, 127.9, 126.7, 126.4, 125.3, 123.7, 119.4, 117.2, 116.8, 115.8, 110.3, 59.8, 34.5, 24.4, 14 6, 158.1, 143.9, 134.6, 132.8, 130.3, 129.4, 129.3, 128.6, 127.8, 126.9, 126.7, 125.3, 123.1, 119.4, 118.5, 110.0, 107.6, 100.1, 59.8, 55.7, 14 9, 144.6, 134.3, 133.0, 132.2, 130.7, 130.2, 129.6, 128.6, 127.9, 127.0, 126.8, 125.6, 122.9, 119.6, 119.3, 118.1, 117.6, 109.9, 60.1, 14 87 -6.84 (m, 1H), 6.67 -6.63 (m, 1H), 6.59 -6.56 (m, 1H), 6.40 (d, J = 8.5 Hz, 1H), 4.20 (q, J = 7.1 Hz, 2H), 1.20 (t, J = 7.1 Hz, 3H); 13 C NMR (150 MHz, CDCl 3 ): δ 164.0, 160.9 (d, J = 239 Hz), 144.8, 134.3, 132.3, 131.0, 130.2, 129.6, 128.6, 127.8, 127.0, 126.6, 125.6, 122.7, 119.6, 119 2, 129.8, 128.7, 128.0, 127.8, 127.5, 127.1, 125.9, 125.7, 125.4, 123 3, 139.7, 136.5, 134.6, 131.4, 129.6, 129.5, 129.0, 128.0, 127.0, 125.4, 125.3, 123.0, 122.8, 122.7, 119.5, 118.3, 116.8, 114.0, 61.4, 13.9 (t, J = 7.1 Hz, 3H); 13 C NMR (150 MHz, CDCl 3 ): δ 164. 4, 147.4, 135.6, 135.1, 132.4, 132.2, 130.3, 129.6, 129.3, 128.6, 128.4, 127.1, 126.1, 125.24, 125.18, 124.8, 124.5, 123.4, 122.6, 119.4, 116.6, 111.6, 109.8, 60.0, 14 1.21 (t, J = 7.1 Hz, 3H); 13 C NMR (100 MHz, CDCl 3 ): δ 163. 6, 150.7, 145.2, 143.5, 142.3, 133.2, 131.9, 130.0, 129.9, 129.8, 128.8, 128.5, 126.9, 126.0, 124.1, 119.3, 113.2, 109.8, 60 1H), 6.49 (dd, J = 8.5, 0.9 Hz, 1H), 4.24 (q, J = 7.1 Hz, 2H), 2.45 (s, 3H), 1.26 (t, J = 7.1 Hz, 3H); 13 C NMR (100 MHz, CDCl 3 ): δ 164. 4, 144.4, 139.4, 134.95, 134.91, 130.2, 129.4, 129.3, 127.9, 126.8, 126.2, 125.3, 125.1, 123.7, 119.7, 118.7, 117.7, 117.5, 110.3, 59.9, 21.6 δ 164.5, 160.4, 144.3, 135.03, 134.99, 131.7, 128.0, 126.8, 126.2, 125.3, 125.1, 124.4, 123.7, 119.7, 118.7, 117.7, 117.5, 114.0, 110.1, 59.9, 55.3, 14.3 ; HRMS (ESI) calcd. for 134.5, 131.8, 130.8, 128.9, 128.1, 126.9, 126.1, 125.5, 125.3, 123.8, 119.6, 118.8, 118.0, 117.6, 110.8, 60.1, 14 192.8, 142.3, 138.8, 135.9, 135.0, 132.0, 131.7, 130.3, 129.5, 129.2, 128.7, 128.3, 127.9, 127.1, 126.9, 126.7, 125.4, 125.2, 124.0, 120.0, 118.3, 118.0, 117.9 4, 144.0, 136.6, 134.7, 134.3, 132.8, 130.3, 129.2, 128.5, 127.5, 126.2, 126.0, 125.1, 120.7, 119.9, 118.5, 117.8, 117.7, 110.0, 59.9, 21 144.6, 136.9, 133.8, 132.8, 132.4, 130.5, 130.2, 129.5, 128.6, 127.5, 126.7, 126.3, 120.7, 119.6, 119.1, 117.9, 117.4, 109.5, 60.0, 21 4, 143.9, 135.2, 134.6, 132.7, 132.3, 130.3, 129.3, 128.52, 128.51, 128.2, 127.4, 126.1, 125.0, 123.4, 119.4, 118.6, 117.6, 109.9, 59.8, 20.3, 14 6, 143.7, 135.1, 134.8, 132.9, 132.8, 132.3, 130.3, 129.2, 128.5, 128.2, 127.3, 126.4, 123.3, 119.2, 118.8, 118.2, 117.1, 109.5, 59.7, 21.7, 20.3, 14 δ 164. 5, 156.6, 143.7, 134.3, 132.6, 130.3, 129.3, 128.6, 128.1, 126.1, 124 .9 (J = 10.1 Hz), 120.4, 118.7, 117.5, 117.1, 112.9, 112.0, 109.5, 100.0, 59.8, 55.5, 14 Hz, 1H), 4.21 (q, J = 7.1 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H); 13 C NMR (150 MHz, CDCl 3 ): δ 163. 9, 144.7, 134.3, 133.0, 132.2, 130.7, 130.2, 129.6, 128.7, 127.9, 127.0, 126.8, 125.6, 122.9, 119.6, 119.3, 118.1, 117.6, 109.8, 60 3, 143.8, 135.6, 135.3, 132.7, 132.2, 132.1, 130.1, 129.6, 128.8, 128.3, 126.4, 125.1, 122.0, 119.7, 119.2, 118.6, 116.4, 110.4, 59.9, 21.7, 14 7, 144.6, 135.0, 132.6, 132.5, 131.6, 130.9, 130.1, 129.9, 128.9, 128.4, 126.8, 125.5, 121.2, 119.9, 118.7, 118.4, 117.8, 110.3, 60.2, 14.1; HRMS (ESI) 144.5, 137.0, 131.8, 131.6, 129.7, 129.6, 128.3, 127.7, 123.7, 122.4, 106.3, 76.1, 59.9, 14.3; HRMS (ESI) 44 -7.42 (m, 3H) , 7.37 (t, J = 7.7 Hz, 1H), 7.01 (td, J = 7.9, 1.2 Hz, 1H), 6.95 (td, J = 7.6, 1.5 Hz, 1H), 6.51 (dd, J = 7.9, 1.2 Hz, 1H), 4.32 (q, J = 7.1 Hz, 2H), 1.32 (t, J = 7.1 Hz, 3H); 13 C NMR (150 MHz, CDCl 3 ): δ 164. 9, 144.8, 138.2, 137.3, 133.0, 131.4, 131.3, 129.7, 129.5, 128.5, 128.2, 128.0, 126.9, 126.7, 124.6, 123.3, 120.8, 112.3, 105.8, 60.0, 14.4 
